Objective: The purpose of this pilot study was to examine the effects of an intervention of the horticultural activities program in elderly people with mild to moderate dementia. Methods: The study design was a before-after study. The subjects were 11 elderly people with dementia. The horticultural activities program was developed to support mental, behavioral, social, and cognitive aspects of well-being in elderly patients. The program was conducted once a week for a total of six weeks. Vitality Index (VI) and Mini-Mental State Examination (MMSE) were used to determine the effects of the horticultural activities program.
Introduction
In Japan, the elderly population continues to increase and is expected to reach a considerable proportion of the overall population [1] . Recent reports indicate that the number of elderly people with dementia has rapidly increased with an increase in the aging population in all developed countries. In Japan particularly, by the year 2030, the proportion of the elderly people with dementia is estimated to reach approximately 3 million, almost three times the present number [2] .
Although medications are available to slow the progression of dementia, none offer curative effects. Thus, non-pharmacological therapies play important roles in the general mental well-being of these people [3] . Non-pharmacological therapies, such as music, reminiscence, art, and reality orientation therapies, have been shown to effectively improve the quality of life (QOL) and prevent disability among elderly people. Among these therapies, horticultural activities encourage interaction between people and plants [4] .
Over the past few decades, a number of relevant reports and studies have described the importance of horticultural activities for elderly people with dementia and reported positive results, including improvements in psychological [5] , physical [6] , social [7] , and cognitive [8] aspects of individual functioning.
Based on these studies, horticultural activities appear to be promising treatment modalities for elderly people with dementia. However, it is difficult to generalize the results of these studies due to methodological weaknesses. First, the selection of the study subjects is questionable because the diagnostic criteria of dementia remain unclear. Second, the intervention methods varied among previous studies.
Nonetheless, the horticultural activities program for elderly people with mild to moderate dementia have been proposed [9, 10] based on the theory of personhood in dementia, as reported by Kitwood [11] , which emphasizes the need for caregivers to adopt individualized methods in approaches for dementia care.
The purpose of this pilot study was to examine the effects of an intervention of the horticultural activities program in elderly people 
Methods
The study design was a before-after study. The flow of the implementation method is shown in Figure 1 . During the intervention period, the subjects cared for plants daily, in addition to participating in the horticultural activities program. The sessions lasted 30-40 min once a week for six consecutive weeks. During the nonintervention period, the horticultural activities program and care of plants was suspended. During the study period, the subjects received usual dementia care. The month long nonintervention period was imposed based on the findings of a previous study, which reported that the effects of horticultural activities completely disappeared after four weeks [12] . 
Subjects
The subjects (n = 11) were elderly people with dementia residing in a long-term care facility. The inclusion criteria of this study were: (i) age of 65 years or older; (ii) diagnosis of dementia from a physician based on DSM-☐-TR; (iii) Clinical Dementia Rating (CDR) [13] score of 1 or 2; (iv) no speech or vision disorders, and (v) no participation in other research studies. There were 15 eligible patients who met the inclusion requirements of this study. The researchers then fully explained the study objectives, study methods, and freedom of choice of participation in the study to the potential participants. After interviewing each patient and their families, 11 submitted informed consent.
Subject data, including favorite plants and experiences with plants and plant care, were obtained in advance from each subject and their families. Nurses assessed the physical and mental health of the subjects to determine whether they were able to attend the horticultural activities program and confirm their willingness to participate.
Mini-Mental State Examination (MMSE), which is scored on a scale of 0 to 30 points [14] , was used before the study for baseline evaluation. The MMSE score of each subject was less than 23 points at baseline. The distribution of subjects is shown in Table 1 . Of the 11 subjects (7 males and 13 females; median age, 88 years; age range, 72-93 years) included for the analysis, two were diagnosed with Alzheimer's disease and nine with vascular dementia. Five patients had a CDR of 1 (mild) and six had a CDR of 2 (moderate).
Intervention methods
The horticultural activities program was designed to support mental, behavioral, social, and cognitive aspects of the well-being in elderly people with dementia. The subjects were divided into groups of three or four. During every activity, a specialist (author), care worker (facility staff), and research collaborator supported the groups. The specialist had several years of experience in caring for elderly people with dementia as a nurse and was trained in techniques of horticultural activities. The specialist performed the role of a group leader. During the session, the facility staff was assigned to observe the behavior of each subject. The research collaborator evaluated the behavior of each subject. The basic session flow and schedule are shown in Table 2 . The seed or plant material used had the following properties: "good germinativeness, " "easy to grow, " "suitable to the season, " "caused sensory stimulation" (seeds and plants of various sizes, form, color, and smell), and "well-known. "
Evaluation methods
In this study, the vitality and cognitive functions of the subjects were evaluated. Vitality was evaluated using Vitality Index (VI) [15] and cognitive function was evaluated using MMSE [14] . A total of three assessments were performed. MMSE scores were evaluated by the researcher. In addition, the care worker in the unit, who knew the subjects, also evaluated the behavior of each participant based on VI. Before the intervention period, the author conducted a study session to explain the evaluation methods to the facility staff to ensure the reliability of assessment.
Statistical analyses
We tested the statistical significance of all alignment results using the Friedman test and Scheffe multiple comparison test. ASPSS 17.0 statistical software was used for data analysis. A probability (p) value of < 0.05 was considered statistically significant.
Results
The participation rate for the horticultural activities program was 100% because no patient dropped out during the study period. The results of VI and MMSE scores are shown in Table 3 , and the results of multiple comparisons between these scores are shown in Table 4 .
The VI total scores showed significant improvements immediately after the intervention (median, 9.0; range, 7-10) compared with those at baseline (median, 8.0; range, 5-9; p < 0.01). The VI scores 
Discussion
The results of this study indicate the effectiveness of the horticultural activities program to improve short-term vitality and cognitive function of elderly people with dementia. The total VI and MMSE scores significantly improved immediately after the intervention.
There was a significant improvement in the VI subscales of "Rehabilitation and other activities" and "Communication" immediately after the last session of intervention. To the best of our knowledge, no previous study has reported a significant improvement in VI after horticultural activities in elderly people with dementia. In a 3-month once weekly intervention (total 12 sessions), Toyoda et al. [16] reported an improvement in the "Rehabilitation and other activities" subscale of VI. However, in the present study, a total of six sessions of the horticultural activities program were administered over a 1.5-month period. The term of the present study was shorter than that previously reported. The results of the present study, which indicated the efficacy of a short term horticultural activities program on vitality, are a new finding.
The significant improvement in the VI subscales of "Communication" and "Rehabilitation and other activities" scores in the present study after participation in the horticultural activities program for six weeks was attributed to the fact that subjects were able to take care of plants and share their experiences with others.
The activities of elderly people with dementia and their communication with others tend to decrease when living in a facility, resulting in decreased cognitive function. In this context, improvement in the VI subscales of "Communication" and "Rehabilitation and other activities" scores in the present study is of great significance.
In this study, the MMSE scores significantly improved immediately after the intervention compared with those at baseline. There was a significant improvement in the MMSE subscale "Orientation" immediately after the last intervention session. In a previous 2-month study of horticultural activities, the MMSE scores significantly improved after intervention compared with those at baseline [17] . In the present study, the horticultural activities program was administered for 1.5 months. Hence, the term was shorter than that in the previous study. The results of the present study, which indicate the efficacy of a short-term horticultural activities program on MMSE, constitute a new observation. "Work to arouse memories" was administered to confirm the day's date and to introduce reality orientation. In addition, the subjects continuously provided daily care to the plants. By these methods, reality orientation was reinforced and significant improvements were observed in the MMSE subscale "Orientation" score. Considering that with advancing dementia, patients are not able to recognize the surrounding environment, the improvement in the MMSE subscale "Orientation" score in the present study is of great significance.
The purpose of this pilot study was to examine the effects of an intervention of the horticultural activities program in elderly people with mild to moderate dementia. The results indicate the efficacy of the horticultural activities program on the short-term improvement vitality and cognitive function. In contrast, the horticultural activities program had no effect on long-term improvements to vitality and cognitive function. The results of the present study are consistent with those reported by Sugihara et al. [12] . who concluded that a time-limited program consisting of horticultural activities may only allow for short-term improvement but did not promote long-term improvements. Thus, to maintain this effect, it may be necessary to provide a sustained intervention.
The major limitations of the present pilot study were the small number of subjects and the nonrandomized nature of the trial. Therefore, further investigations and randomized controlled trials with a greater number of subjects are necessary to confirm the effects of a long-term horticultural activities program for elderly people with dementia. In addition, there were no differences in effects on the intervention based on the underlying disease.
Conclusion
The purpose of this pilot study was to examine the effects of an intervention of the horticultural activities program in elderly people with mild to moderate dementia. The VI and MMSE scores showed significant improvements immediately after the intervention period compared with those at baseline. The results indicate the efficacy of the horticultural activities program to improve short-term vitality and cognitive function. These results suggest that this program may be an effective treatment modality to improve vitality and cognitive function in this people population.
